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<210> 1 

<211> 954 

<212> DNA 

<213> Candida antarctica 




<400> 1 

ctaccttccg gttcggaccc tgccttttcg cagcccaagt cggtgctcga tgcgggtctg 




acctgccagg 


gtgct.tcgcc 


atcctcggtc 


tccaaaccca 


tccttctcgt 


ccccggaacc 


120 


ggcaccacag 


gtccacagtc 


gttcgactcg 


aactggatcc 


ccctctcaac 


gcagttgggt 


180 


tacacaccct 


gctggatctc 


acccccgccg 


ttcatgctca 


acgacaccca 


ggtcaacacg 


240 


gagtacatgg 


tcaacgccat 


caccgcgctc 


tacgctggtt 


cgggcaacaa 


caagcttccc 


300 


gtgcttacct 


ggtcccaggg 


tggtctggtt 


gcacagtggg 


gtctgacctt 


cttccccagt 


360 


atcaggtcca 


aggtcgatcg 


acttatggcc 


tttgcgcccg 


actacaaggg 


caccgtcctc 


420 


gccggccctc 


tcgatgcact 


cgcggttagt 


gcaccctccg 


tatggcagca 


aaccaccggt 


480 


tcggcactca 


ccaccgcact 


ccgaaacgca 


ggtggtctga 


cccagatcgt 


gcccaccacc 


540 


aacctctact 


cggcgaccga 


cgagatcgtt 


cagcctcagg 


tgtccaactc 


gccactcgac 


600 


tcatcctacc 


tcttcaacgg 


aaagaacgtc 


caggcacagg 


ccgtgtgtgg 


gccgctgttc 


660 


gtcatcgacc 


atgcaggctc 


gctcacctcg 


cagttctcct 


acgtcgtcgg 


tcgatccgcc 


720 


ctgcgctcca 


ccacgggcca 


ggctcgtagt 


gcagactatg 


gcattacgga 


ctgcaaccct 


780 


cttcccgcca 


atgatctgac 


tcccgagcaa 


aaggtcgccg 


cggctgcgct 


cctggcgccg 


840 


gcagctgcag 


ccatcgtggc 


gggtccaaag 


cagaactgcg 


agcccgacct 


catgccctac 


900 


gcccgcccct 


ttgcagtagg 


caaaaggacc 


tgctccggca 


tcgtcacccc 


ctga 


954 



<210> 2 

<211> 317 

<212> PRT 

<213> Candida antarctica 



<400> 2 

Leu Pro Ser Gly Ser Asp Pro Ala Phe Ser Gin Pro Lys Ser Val Leu 
15 10 15 



Asp Ala Gly Leu 
20 

Pro lie Leu Leu 
35 

Asp Ser Asn Trp 
50 

Trp lie Ser Pro 
65 



Thr Cys Gin Gly 



Val Pro Gly Thr 
40 

lie Pro Leu Ser 
55 

Pro Pro Phe Met 
70 



Ala Ser Pro Ser 
25 

Gly Thr Thr Gly 



Thr Gin Leu Gly 
60 

Leu Asn Asp Thr 
75 



Ser Val Ser Lys 
30 

Pro Gin Ser Phe 
45 

Tyr Thr Pro Cys 



Gin Val Asn Thr 
80 



2 



Glu Tyr Met Val Asn Ala lie Thr Ala Leu Tyr Ala Gly Ser Gly Asn 
-85 90 95 



Asn Lys Leu Pro Val Leu Thr Trp Ser Gin Gly Gly Leu Val Ala Gin 
100 105 110 

Trp Gly Leu Thr Phe Phe Pro Ser lie Arg Ser Lys Val Asp Arg Leu 
115 120 125 

Met Ala Phe Ala Pro Asp Tyr Lys Gly Thr Val Leu Ala Gly Pro Leu 
130 135 140 

Asp Ala Leu Ala Val Ser Ala Pro Ser Val Trp Gin Gin Thr Thr Gly 
145 150 155 160 

Ser Ala Leu Thr Thr Ala Leu Arg Asn Ala Gly Gly Leu Thr Gin lie 
165 170 175 

Val Pro Thr Thr Asn Leu Tyr Ser Ala Thr Asp Glu lie Val Gin Pro 
180 185 190 

Gin Val Ser Asn Ser Pro Leu Asp Ser Ser Tyr Leu Phe Asn Gly Lys 
195 200 205 

Asn Val Gin Ala Gin Ala Val Cys Gly Pro Leu Phe Val lie Asp His 
210 215 220 

Ala Gly Ser Leu Thr Ser Gin Phe Ser Tyr Val Val Gly Arg Ser Ala 
225 230 235 240 

Leu Arg Ser Thr Thr Gly Gin Ala Arg Ser Ala Asp Tyr Gly lie Thr 
245 250 255 

Asp Cys Asn Pro Leu Pro Ala Asn Asp Leu Thr Pro Glu Gin Lys Val 
260 265 270 

Ala Ala Ala Ala Leu Leu Ala Pro Ala Ala Ala Ala lie Val Ala Gly 
275 280 285 

Pro Lys Gin Asn Cys Glu Pro Asp Leu Met Pro Tyr Ala Arg Pro Phe 
290 295 300 

Ala Val Gly Lys Arg Thr Cys Ser Gly lie Val Thr Pro 
305 310 315 

<210> 3 

<211> 57 

<212> DNA 

<213> Candida antarctica 



<400> 3 

atgggaattc catcatcatc atcatcacag cagcggccta ccttccggtt cggaccc 



<210> 4 

<211> 37 

<212> DNA 

<213> Candida antarctica 

<400> 4 

ctcttggcgg ccgcctatca gggggtgacg atgccgg 3 7 

<210> 5 

<211> 68 

<212> DNA 

<213> Candida antarctica 



<400> 5 

atgggaattc catcatcatc atcatcacag cagcggccta ccttccggtt cggaccctgc 60 
ctattcgc 68 

<210> 6 

<211> 24 

<212> DNA 

<213> Candida antarctica 



<400> 6 

cgactcgaac tacatccccc tctc 24 

<210> 7 

<211> 24 

<212> DNA 

<213> Candida antarctica 



<400> 7 

gagaggggga tgtagttcga gtcg 24 



4 



<210> 8 

<211> 25 

<212> DNA 

<213> Candida antarctica 



<400> 8 

gggtctgacc tacttcccca gtatc 



25 



<210> 9 

<211> 25 

<212> DNA 

<213> Candida antarctica 



<400> 9 

gatactgggg aagtaggtca gaccc 



25 



<210> 10 

<211> 21 

<212> DNA 

<213> Candida antarctica 



<400> 10 

cgatgagatt tccttcaatt t 



21 



<210> 11 

<211> 21 

<212> DNA 

<213> Candida antarctica 



<400> 11 

tctagaaagg tggcggccgc c 



21 



<210> 12 



5 



<211> 22 
<212> DNA 

<213> Candida antarctica 



<400> 12 

gaagctggat tccatcatca tc 22 

<210> 13 

<211> 21 

<212> DNA 

<213> Candida antarctica 



<400> 13 

tctagaaagg tggcggccgc c 21 

<210> 14 

<211> 1074 

<212> DNA 

<213> Bacillus subtilis 



<400> 14 

atgtctgtgc aggctgccgg aaaaagcagt acagaaaaga aatacattgt cggatttaaa 60 

cagacaatga gtgccatgag ttccgccaag aaaaaggatg ttatttctga aaaaggcgga 120 

aaggttcaaa agcaatttaa gtatgttaac gcggccgcag caacattgga tgaaaaagct 180 

gtaaaagaat tgaaaaaaga tccgagcgtt gcatatgtgg aagaagatca tattgcacat 240 

gaatatgcgc aatctgttcc ttatggcatt tctcaaatta aagcgccggc tcttcactct 3 00 

caaggctaca caggctctaa cgtaaaagta gctgttatcg acagcggaat tgactcttct 3 60 

catcctgact taaacgtcag aggcggagca agcttcgtac cttctgaaac aaacccatac 420 

caggacggca gttctcacgg tacgcatgta gccggtacga ttgccgctct taataactca 4 80 

atcggtgttc tgggcgttag cccaagcgca tcattatatg cagtaaaagt gcttgattca 540 

acaggaagcg gccaatatag ctggattatt aacggcattg agtgggccat ttccaacaat 600 

atggatgtta tcaacatgag ccttggcgga cctactggtt ctacagcgct gaaaacagtc 660 

6 



gttgacaaag 


ccgtttccag ■ 


cggtatcgtc 


gttgctgccg 


cagccggaaa 


cgaaggttca 


720 


tccggaagca 


caagcacagt 


cggctaccct 


gcaaaatatc 


cttctactat 


tgcagtaggt 


780 


gcggtaaaca 


gcagcaacca 


aagagcttca 


ttct ccagcg 


caggttctga 


get tgatgtg 


840 


atggctcctg 


gcgtgtccat 


ccaaagcaca 


cttcctggag 


gcacttacgg 


cgcttataac 


900 


ggaacgtcca 


tggcgactcc 


tcacgttgcc 


ggagcagcag 


cgttaattct 


ttctaagcac 


960 


ccgacttgga 


caaacgcgca 


agtccgtgat 


cgtttagaaa 


gcactgcaac 


atatcttgga 


1020 


aactctttct 


actatggaaa 


agggttaatc 


aacgtacaag 


cagctgcaca 


ataa 


1074 



<210> 15 

<211> 357 

<212> PRT 

<213> Bacillus subtilis 



<400> 15 



Met Ser Val Gin Ala Ala Gly Lys Ser Ser Thr Glu Lys Lys Tyr lie 
15 10 15 

Val Gly Phe Lys Gin Thr Met Ser Ala Met Ser Ser Ala Lys Lys Lys 
20 25 30 

Asp Val lie Ser Glu Lys Gly Gly Lys Val Gin Lys Gin Phe Lys Tyr 
35 40 45 

Val Asn Ala Ala Ala Ala Thr Leu Asp Glu Lys Ala Val Lys Glu Leu 
50 55 60 

Lys Lys Asp Pro Ser Val Ala Tyr Val Glu Glu Asp His lie Ala His 
65 70 75 80 

Glu Tyr Ala Gin Ser Val Pro Tyr Gly lie Ser Gin lie Lys Ala Pro 
85 90 95 

Ala Leu His Ser Gin Gly Tyr Thr Gly Ser Asn Val Lys Val Ala Val 
100 105 110 

lie Asp Ser Gly lie Asp Ser Ser His Pro Asp Leu Asn Val Arg Gly 
115 120 125 

Gly Ala Ser Phe Val Pro Ser Glu Thr Asn Pro Tyr Gin Asp Gly Ser 
130 135 140 

Ser His Gly Thr His Val Ala Gly Thr lie Ala Ala Leu Asn Asn Ser 
145 150 155 160 

lie Gly Val Leu Gly Val Ser Pro Ser Ala Ser Leu Tyr Ala Val Lys 



7 



165 



170 



175 



Val Leu Asp Ser Thr Gly Ser Gly Gin Tyr Ser Trp lie lie Asn Gly 
180 185 190 

lie Glu Trp Ala lie Ser Asn Asn Met Asp Val lie Asn Met Ser Leu 
195 200 205 

Gly Gly Pro Thr Gly Ser Thr Ala Leu Lys Thr Val Val Asp Lys Ala 
210 215 220 

Val Ser Ser Gly lie Val Val Ala Ala Ala Ala Gly Asn Glu Gly Ser 
225 230 235 240 

Ser Gly Ser Thr Ser Thr Val Gly Tyr Pro Ala Lys Tyr Pro Ser Thr 
245 250 255 

lie Ala Val Gly Ala Val Asn Ser Ser Asn Gin Arg Ala Ser Phe Ser 
260 265 270 

Ser Ala Gly Ser Glu Leu Asp Val Met Ala Pro Gly Val Ser lie Gin 
275 280 285 

Ser Thr Leu Pro Gly Gly Thr Tyr Gly Ala Tyr Asn Gly Thr Ser Met 
290 295 300 

Ala Thr Pro His Val Ala Gly Ala Ala Ala Leu lie Leu Ser Lys His 
305 310 315 320 

Pro Thr Trp Thr Asn Ala Gin Val Arg Asp Arg Leu Glu Ser Thr Ala 
325 330 335 

Thr Tyr Leu Gly Asn Ser Phe Tyr Tyr Gly Lys Gly Leu lie Asn Val 
340 345 350 

Gin Ala Ala Ala Gin 
355 

<210> 16 

<211> 269 

<212> PRT 

<213> Bacillus subtilis 



<400> 16 



Ala Gin Ser Val Pro Trp Gly He 
1 5 

His Asn Arg Gly Leu Thr Gly Ser 
20 

Thr Gly He Ser Thr His Pro Asp 
35 40 



Ser Arg Val Gin Ala Pro Ala Ala 
10 15 

Gly Val Lys Val Ala Val Leu Asp 
25 30 

Leu Asn He Arg Gly Gly Ala Ser 
45 



8 



Phe Val Pro Gly Glu Pro Ser Thr Gin Asp Gly Asn Gly His Gly Thr 
50 55 60 

His Val Ala Gly Thr lie Ala Ala Leu Asn Asn Ser lie Gly Val Leu 
65 70 75 80 

Gly Val Ala Pro Asn Ala Glu Leu Tyr Ala Val Lys Val Leu Gly Ala 
85 90 95 

Ser Gly Ser Gly Ser Val Ser Ser lie Ala Gin Gly Leu Glu Trp Ala 
100 105 110 

Gly Asn Asn Gly Met His Val Ala Asn Leu Ser Leu Gly Ser Pro Ser 
115 120 125 

Pro Ser Ala Thr Leu Glu Gin Ala Val Asn Ser Ala Thr Ser Arg Gly 
130 135 140 

Val Leu Val Val Ala Ala Ser Gly Asn Ser Gly Ala Gly Ser lie Ser 
145 150 155 160 

Tyr Pro Ala Arg Tyr Ala Asn Ala Met Ala Val Gly Ala Thr Asp Gin 
165 170 175 

Asn Asn Asn Arg Ala Ser Phe Ser Gin Tyr Gly Ala Gly Leu Asp lie 
180 185 190 

Val Ala Pro Gly Val Asn Val Gin Ser Thr Tyr Pro Gly Ser Thr Tyr 
195 200 205 

Ala Ser Leu Asn Gly Thr Ser Met Ala Thr Pro His Val Ala Gly Ala 
210 215 220 

Ala Ala Leu Val Lys Gin Lys Asn Pro Ser Trp Ser Asn Val Gin lie 
225 230 235 240 

Arg Asn His Leu Lys Asn Thr Ala Thr Ser Leu Gly Ser Thr Asn Leu 
245 250 255 

Tyr Gly Ser Gly Leu Val Asn Ala Glu Ala Ala Thr Arg 
260 265 

<210> 17 
<211> 275 
<212> PRT 

<213> Bacillus subtilis 



<400> 17 

Ala Gin Ser Val Pro Tyr Gly lie Ser Gin lie Lys Ala Pro Ala Leu 
15 10 15 

His Ser Gin Gly Tyr Thr Gly Ser Asn Val Lys Val Ala Val lie Asp 



9 



20 ' 25 30 

Ser Gly lie Asp Ser Ser His Pro Asp Leu Asn Val Arg Gly Gly Ala 
35 40 45 



Ser Phe Val Pro 
50 

Gly Thr His Val 
65 

Val Leu Gly Val 



Asp Ser Thr Gly 
100 

Trp Ala lie Ser 
115 

Pro Thr Gly Ser 
130 

Ser Gly lie Val 
145 

Ser Thr Ser Thr 



Val Gly Ala Val 
180 

Gly Ser Glu Leu 
195 



Ser Glu Thr Asn 
55 

Ala Gly Thr lie 
70 

Ser Pro Ser Ala 
85 

Ser Gly Gin Tyr 



Asn Asn Met Asp 
120 

Thr Ala Leu Lys 
135 

Val Ala Ala Ala 
150 

Val Gly Tyr Pro 
165 

Asn Ser Ser Asn 



Asp Val Met Ala 
200 



Pro Tyr Gin Asp 
60 

Ala Ala Leu Asn 
75 

Ser Leu Tyr Ala 
90 

Ser Trp lie lie 
105 

Val lie Asn Met 



Thr Val Val Asp 
140 

Ala Gly Asn Glu 
155 

Ala Lys Tyr Pro 
170 

Gin Arg Ala Ser 
18 5 

Pro Gly Val Ser 



Gly Ser Ser His 



Asn Ser lie Gly 
80 

Val Lys Val Leu 
95 

Asn Gly lie Glu 
110 

Ser Leu Gly Gly 
125 

Lys Ala Val Ser 



Gly Ser Ser Gly 
160 

Ser Thr lie Ala 
175 

Phe Ser Ser Ala 
190 

lie Gin Ser Thr 
205 



Leu Pro Gly Gly 
210 

Pro His Val Ala 
225 

Trp Thr Asn Ala 



Leu Gly Asn Ser 
260 



Thr Tyr Gly Ala 
215 

Gly Ala Ala Ala 
230 

Gin Val Arg Asp 
245 

Phe Tyr Tyr Gly 



Tyr Asn Gly Thr 
220 

Leu lie Leu Ser 
235 

Arg Leu Glu Ser 
250 

Lys Gly Leu lie 
265 



Cys Met Ala Thr 



Lys His Pro Thr 
240 

Thr Ala Thr Tyr 
255 

Asn Val Gin Ala 
270 



Ala Ala Gin 
275 

<210> 18 

<211> 266 

<212> PRT 

<213> Bacillus subtilis 



10 



<400> 



18 



Ala Lys Cys Val Ser Tyr Gly Val Ser Gin lie Lys Ala Pro Ala Leu 
15 10 15 

His Ser Gin Gly Tyr Thr Gly Ser Asn Val Lys Val Ala Val lie Asp 
20 25 30 

Ser Gly lie Asp Ser Ser His Pro Asp Leu Asn Val Ala Gly Gly Ala 
35 40 45 

Ser Phe Val Pro Ser Glu Thr Asn Pro Phe Gin Asp Asn Asn Ser His 
50 55 60 

Gly Thr His Val Ala Gly Thr Val Leu Ala Val Ala Pro Ser Ala Ser 
65 70 75 80 

Leu Tyr Ala Val Lys Val Leu Gly Ala Asp Gly Ser Gly Gin Tyr Ser 
85 90 95 

Trp lie lie Asn Gly lie Glu Trp Ala lie Ala Asn Asn Met Asp Val 
100 105 110 

lie Asn Met Ser Leu Gly Gly Pro Ser Gly Ser Ala Ala Leu Lys Ala 
115 120 125 

Ala Val Asp Lys Ala Val Ala Ser Gly Val Val Val Val Ala Ala Ala 
130 135 140 

Gly Asn Glu Gly Thr Ser Gly Ser Ser Ser Thr Val Gly Tyr Pro Gly 
145 150 155 160 

Lys Tyr Pro Ser Val lie Ala Val Gly Ala Val Asp Ser Ser Asn Gin 
165 170 175 

Arg Ala Ser Phe Ser Ser Val Gly Pro Glu Leu Asp Val Met Ala Pro 
180 185 190 

Gly Val Ser lie Cys Ser Thr Leu Pro Gly Asn Lys Tyr Gly Ala Lys 
195 200 205 

Ser Gly Thr Ser Met Ala Ser Pro His Val Ala Gly Ala Ala Ala Leu 
210 215 220 

lie Leu Ser Lys His Pro Asn Trp Thr Asn Thr Gin Val Arg Ser Ser 
225 230 235 240 

Leu Glu Asn Thr Thr Thr Lys Leu Gly Asn Ser Phe Tyr Tyr Gly Lys 
245 250 255 

Gly Leu lie Asn Val Gin Ala Ala Ala Gin 
260 265 

<210> 19 
<211> 22 
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<212> 



DNA 



<213> 



Bacillus subtilis 



<400> 19 

ccgagcgttg catatgtgga ag 



22 



<210> 20 

<211> 54 

<212> DNA 

<213> Bacillus subtilis 

<400> 20 

ttaggatcct taatgatgat gatgatgatg ttgtgcagct gcttgtacgt tgat 54 

<210> 21 

<211> 27 

<212> DNA 

<213> Bacillus subtilis 



<210> 22 

<211> 27 

<212> DNA 

<213> Bacillus subtilis 

<400> 22 

gataacagct acatatacgt tagagcc 2 7 

<210> 23 

<211> 27 

<212> DNA 



<400> 21 

ggctctaacg tatatgtagc tgttatc 



27 



12 



<213> Bacillus subtilis 



<400> 23 

ttaattcttt cttaccaccc gacttgg 



<210> 24 

<211> 28 

<212> DNA 

<213> Bacillus subtilis 

<400> 24 

ccaagtcggg tggtaagaaa gaattaac 

<210> 25 

<211> 25 

<212> DNA 

<213> Bacillus subtilis 



<400> 25 

gacagcggaa tttactcttc tcatc 



<210> 26 

<211> 25 

<212> DNA 

<213> Bacillus subtilis 

<400> 26 

gatgagaaga gtaaattccg ctgtc 

<210> 27 

<211> 27 

<212> DNA 

<213> Bacillus subtilis 



<400> 27 

caaagcacac tttatggagg cacttac 



27 



<210> 28 

<211> 26 

<212> DNA 

<213> Bacillus subtilis 

<400> 28 

taagtgcctc cataaagtgt gctttg 2 6 

<210> 29 

<211> 28 

<212> DNA 

<213> Bacillus subtilis 



<210> 30 

<211> 27 

<212> DNA 

<213> Bacillus subtilis 

<400> 30 

agtagaagga taatatgcag ggtagcc 2 7 

<210> 31 

<211> 27 

<212> DNA 

<213> Bacillus subtilis 



<400> 29 

ggctaccctg catattatcc ttctacta 



28 



<400> 



31 
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agcgcaggtt cttatcttga * tgtgatg 

<210> 32 
<211> 27 
<212> DNA 

<213> Bacillus subtilis 
<400> 32 

catcacatca agataagaac ctgcgct 

<210> 33 

<211> 26 

<212> DNA 

<213> Bacillus subtilis 



<400> 33 

ccataccagg actacagttc tcacgg 



<210> 34 

<211> 26 

<212> DNA 

<213> Bacillus subtilis 



<400> 34 

ccgtgagaac tgtagtcctg gtatgg 



<210> 35 

<211> 26 

<212> DNA 

<213> Bacillus subtilis 



<400> 35 

aagtgcttga ttatacagga agcggc 



<210> 36 

<211> 26 

<212> DNA 

<213> Bacillus subtilis 



<400> 36 

gccgcttcct gtataatcaa gcactt 26 

<210> 37 

<211> 24 

<212> DNA 

<213> Bacillus subtilis 



<400> 37 

gcgccggctc tttactctca aggc . 24 

<210> 38 

<211> 25 

<212> DNA 

<213> Bacillus subtilis 



<400> 38 

agccttgaga gtaaagagcc ggcgc 2 5 

<210> 39 

<211> 27 

<212> DNA 

<213> Bacillus subtilis 



<400> 39 

ctgggcgtta gctatagcgc atcatta 27 
<210> 40 



16 



<211> 



27 



<212> 



DNA 



<213> 



Bacillus subtilis 



<400> 40 

taatgatgcg ctatagctaa cgcccag 



27 



<210> 41 

<211> 27 

<212> DNA 

<213> Bacillus subtilis 

<400> 41 

gatgtgatgg cttatggcgt gtccatc 27 

<210> 42 

<211> 27 

<212> DNA 

<213> Bacillus subtilis 



<400> 42 

gatggacacg ccataagcca tcacatc 



27 
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